90.
ON  THE EQUILIBRIUM  OF LIQUID CONDUCTING MASSES CHARGED WITH ELECTRICITY.
[Philosophical Magazine, xrv. pp. 184 — 186, 1882.]
IN consequence of electrical repulsion, a charged spherical mass of liquid, unacted upon by other forces, is in a condition of unstable equilibrium. If a0 be the radius of the sphere, Q the charge of electricity, the original potential is given by
If, however, the mass be slightly deformed, so that the polar equation of its surface, expressed by Laplace's series, becomes
then
and  the potential  energy of the system reckoned from the equilibrium position is
In actual liquids this instability, indicated by the negative value of P', is opposed by stability due to the capillary force. If T be the cohesive tension, the potential energy of cohesion is given by
If Fn oc cos (pt + e), we have for the motion under the operation of both sets of forces,
47ra03) * See Proc. Roy. Soc. May 15, 1879 [vol. i. p. 400]. that the magnetic force must here be zero, so that the condition is
